1.1 Background: Suicide is a leading cause of perinatal maternal deaths in industrialised countries but there has been little research to investigate prevalence or correlates of postpartum suicidality. The Edinburgh Postnatal Depression Scale is widely used in primary and maternity services to screen for perinatal depressive disorders, and includes a question on suicidal ideation (question 10). We aimed to investigate the prevalence, persistence and correlates of suicidal thoughts in postpartum women in the context of a randomised controlled trial of treatments for postnatal depression. 1.2 Methods: Women in primary care were sent postal questionnaires at 6 weeks postpartum to screen for postnatal depression before recruitment into an RCT. The Edinburgh Postnatal Depression Scale (EPDS) was used to screen for postnatal depression and in those with high levels of symptoms, a home visit with a standardised psychiatric interview was carried out using the Clinical Interview Schedule-Revised version (CIS-R). Other sociodemographic and clinical variables were measured, including functioning (SF12) and quality of the marital relationship (GRIMS). Women who entered the trial were followed up for 18 weeks.
Background
Suicide is a leading cause of maternal deaths in the perinatal period in industrialised countries [1, 2] . Suicide is more common in people with suicidal thoughts [3] and suicidal thoughts are therefore a cause for concern when elicited by health professionals. Outside of the perinatal period, being female and having major depression are associated with the highest risk of acting on suicidal ideas [4] but there is some evidence that compared with non-pregnant populations, women in the antenatal and postnatal period are at lower risk, with risk being highest in women with severe disorders [5] . This may be due to concern for the unborn child being a protective factor or may reflect that women with a high risk of suicide are less likely to get pregnant. The relationship between suicidal thoughts and suicidal acts in the postpartum period is not clear but it is prudent to assume that suicidal thoughts are a marker of increased risk of suicide [5] .
There has been little research to investigate correlates of suicidality in the postpartum period, but in primary care suicidal ideation is associated with functional impairment, psychiatric comorbidity, increased health service use and subjective distress [6] [7] [8] . A review of studies of suicidality in the perinatal period found the prevalence in the postnatal period to vary from 4% (in Finland) to 15% (in India) [5] ; all of these studies used the Edinburgh Postnatal Depression Scale (EPDS) [9] which includes a specific item on self harming thoughts on a four point scale 'never', 'hardly ever', 'sometimes', 'yes quite often'. However in all but one study, the study population was relatively small (< 900 women) and no other measure of suicidality was used to compare with the EPDS measure. A more recent study used the Beck Depression Inventory (BDI9) [10] in a population based sample of married women and found endorsement of the self harm question in 8.3% of 386 women [11] ; in their multivariate analysis of its correlates, only a positive BDI was retained as a risk factor for suicidality but they acknowledged that the study may not have had the statistical power to detect correlates due to the limited sample size. There is therefore limited information on risk factors associated with an EPDS measure of suicidality or persistence of such suicidality. Previous studies have also not examined whether suicidal ideation is associated with worse outcome.
The Edinburgh Postnatal Depression Scale (EPDS) [9] is a widely used tool in primary care and community maternity services to screen for depressive disorders in the perinatal period [12] . There is growing evidence that it also identifies anxiety disorders [13] . Although there is some controversy about whether and when to use the EPDS in screening for postnatal mental disorders [14, 15] it is still used internationally in the primary care setting. We used the EPDS to identify women in the community who were possibly depressed, for recruitment into a randomised controlled trial comparing antidepressants and non -directive counselling in the treatment of postnatal depression (the RESPOND trial) [16] . This enabled us to investigate the prevalence of suicidal thoughts in postpartum women, the persistence and correlates of suicidal thoughts in postpartum women participating in a treatment trial, and to compare the EPDS measure of suicidality with the more comprehensive assessment used as part of the Clinical Interview Schedule-Revised version (CIS-R) [17] .
We aimed to:
1) determine the prevalence of suicidal ideation as measured by the EPDS in a primary care population of women at 6-8 weeks postpartum screened for postnatal depressive symptoms before being offered the opportunity to enter the RESPOND trial, and determine the persistence of suicidal ideation at 18 weeks postpartum in those that did enter the trial; 2) validate the EPDS measure of suicidal ideation using the more detailed Clinical Interview ScheduleRevised version (CIS-R) measure of suicidality; 3) determine risk factors associated with the EPDS measure of suicidality in women participating in RESPOND; 4) examine whether suicidal ideation is associated with worse outcome (quality of life; depressive symptoms on EPDS; quality of marital relationship) at follow-up during the RESPOND trial.
We hypothesised that: a) EPDS suicidal ideation at 6-8 weeks postpartum is associated with high levels of depressive symptoms at 6-8 weeks b) EPDS suicidal ideation at 6-8 weeks postpartum is associated with risk factors for depression (young age, unemployment and lack of a partner) c) EPDS suicidal ideation at 6-8 weeks postpartum is associated with worse outcome 18 weeks later in women being treated for postnatal depression
Methods
Study design: prospective cohort study nested within an RCT.
Participants

Study population
Postpartum women registered with general practitioners in 77 collaborating practices in the UK located in Bristol Exclusion criteria: women who had a stillbirth or neonatal death; women whose baby was more than 26 weeks old or whose baby had been fostered or adopted; women with psychosis, alcohol or drug abuse; women receiving treatment for depression.
Recruitment procedure (see figure 1 ) Initial postal screening All eligible women were identified by clerical assistants at their registered general practice (primary health care centre) as notification of all births is sent to the practices by maternity services and public health services. Practice health visitors checked that women were eligible before the invitation pack to participate in the main RESPOND trial was sent from the GP just before their baby was six weeks old. This invitation pack included a screening EPDS questionnaire. Responses to the EPDS provided at this stage are used to determine an overall prevalence of suicidal ideation in postnatal women. Only eligible, consenting women who had scored 11 or more on the screening EPDS were invited to participate in a home visit to assess further their eligibility for the main RESPOND trial (see Figure 1 ).
Home visit (baseline)
Once a potentially eligible woman was identified for entry into the main RESPOND trial, a Research Associate would contact the woman and ask if she agreed to a home visit. If a woman consented this was usually conducted at between eight and ten weeks postpartum; however women could receive a home visit up to 26 weeks postpartum. Women completed a baseline EPDS, the revised computerised Clinical Interview Schedule (CIS-R) [17] and a quality of life measure (SF12) (Ware et al, 1996) . However, at the start of the trial, women who scored below 13 on the EPDS were not always asked to complete the CIS-R and SF12 so these data are not available for all women who received a home visit. Demographic data were collected by self-report questionnaire.
Follow-up schedule
Follow-ups were scheduled at 4 weeks and 18 weeks after the home visit for randomised women participating in the RESPOND trial. At these time points, postal questionnaires were sent to collect outcome measurements (including the EPDS and SF-12).
Measures
Diagnosis of depression and assessment for suicidal ideation (see Additional File 1: appendix 1 for protocol of SI care)
The Edinburgh Postnatal Depression Scale (EPDS) [9] , a 10 item self-report questionnaire, was used to screen for postnatal depression. The case definition for probable depression is a score of ≥13. 'Suicidal ideation' (SI) was defined as an answer of 'Sometimes' or 'Yes, quite often' to question 10 of the EPDS 'The thought of harming myself has occurred to me'. 'No suicidal ideation' was defined by answering 'hardly ever' or 'never' for question 10. The EPDS was completed at the screening stage, the baseline home visit, and at the 4 and 18 week follow-ups.
The self-administered computerised version of the CIS-R was used at baseline to obtain a more accurate measure of the woman's clinical state, to confirm a diagnosis of depression. The CIS-R is a fully structured psychiatric assessment for 14 common symptoms of depression and anxiety in the week before interview. Suicidal ideation is asked about in the following questions:
Have you felt hopeless at all during the PAST SEVEN DAYS, for instance about your future? (Yes/No)
In the PAST SEVEN DAYS, have you felt that life isn't worth living? (no/sometimes/always)
In the PAST WEEK, have you thought of killing yourself? (no/yes -but I wouldn't commit suicide/yes)
In the PAST WEEK, Have you thought about a way in which you might kill yourself? (yes/no)
We coded this as 0 (no suicidal thoughts) or 1-4 (endorsement of one, two, three or four of the questions above)
Mental and physical health status
Mental and physical health status was assessed at baseline and at both follow-ups and measured using the standard SF-12 version 2 questionnaire [18] . This 12-item measure is a widely used and well validated generic measure of functioning. Mental and physical component scores were calculated using standard algorithms, with higher scores indicating better functioning.
Quality of relationship
Quality of relationship was assessed at baseline and at both follow-ups using the Golombok-Rust Inventory of Marital State (GRIMS) [19] . This instrument is a 28-item questionnaire to assess the overall quality of a couple's relationship with higher scores indicating poorer quality of relationship. The measure has been shown to have good reliability (Cronbach's alpha of 0.92 in men and 0.89 in women).
Socio-demographic measures
Data were also collected on marital and co-habiting status, educational level, employment status of women and partner, ethnicity and parity. 
Statistical methods
We defined suicidal ideation (SI) in these women as the thought of harming themselves "sometimes" or "quite often" as indicated in the response to question 10 of the EPDS. We defined a 'suicidal case' as measured by the CIS-R as identifying 2 or more items on the CIS-R. The outcome measures investigated in the sub-group of women who participated in the RESPOND trial were the SF-12 physical health subscale, SF-12 mental health subscale and EPDS at 18 weeks.
We estimated the prevalence of SI in the complete sample of all women surveyed at the point of screening, using frequencies and proportions. We investigated the persistence of SI in the sub-group of women who entered the trial and were followed up to 18 weeks, by the association between SI in women at home visit baseline, with SI 4 weeks and 18 weeks later using chisquared tests for the two outcomes, with and without adjustment for treatment allocation. To assess the agreement between the CIS-R measure of suicidality and EPDS SI in women who had measures of both the CIS-R and the EPDS, we tabulated the two measures on their full scores. We used a chi-square test of the two measures using their full range of categories (0-3 for EPDS and 0-4 for CIS-R) and assessed agreement between suicidal caseness as measured by the CIS-R and EPDS SI using a kappa statistic.
To investigate the ability of SI at baseline to predict outcome at 18 weeks in women who had entered RESPOND study, we first summarised the characteristics (age, ethnicity, marital status, living status, parity, employment, education and health measures) of those with and without SI at baseline, testing for differences using t-tests and chi-squared tests. We employed these measures in a multivariable logistic regression to investigate variables associated with SI in a cross-sectional analysis to be adjusted for as potential confounders in the follow-up analysis. We then investigated baseline predictors of loss to follow up and any factors found to be associated were included in the 18 week analysis. We conducted a linear regression of the clinical outcome measures SF-12 physical health subscale, SF-12 mental health subscale and EPDS at 18 weeks after baseline separately adjusting for the relevant baseline measure, suicidal ideation and treatment allocation and then additionally adjusting for variables associated with baseline suicidal ideation. (No factors were found to be associated with loss to follow-up and so no further adjustment was necessary).
Ethical approval
The trial was approved by the Scotland Multi-centre Research Ethics Committee (MREC; reference number MREC/03/0/127) and site-specific approval was obtained from the 10 relevant local ethics committees and 10 Primary Care Trusts (PCTs).
Results
Prevalence and persistence of suicidal ideation
4173 women returned the screening questionnaire and of these, a total of 4,150 women completed the EPDS question relating to suicidal ideation (SI) (n = 23, 0.5% missing) (see Figure 2 for flow chart of women through the RESPOND study). Nine percent (95%CI 8.3% -10.1%) (n = 374) reported any suicidal ideation (including hardly ever) and 4% (95% CI 3.2% -4.4%) reported that the thought of harming themselves had occurred to them sometimes or quite often. The latter group (i.e. reporting that the thought of harming themselves occurred sometimes or often) are defined in this study as experiencing SI. Of those that had SI at home visit and entered the trial (i.e. had a CIS-R primary diagnosis of depression) (n = 32), 56% also reported it at 4 weeks compared to only 9% of those that did not have SI at baseline (p < 0.001 (either unadjusted or adjusted for treatment allocation). At 18 weeks follow-up, only 15% of those with SI at baseline also had it at 18 weeks, which is not significantly different to those without SI at baseline (6%, p = 0.075 adjusted for treatment allocation, (see table 1 ). No difference in prevalence of SI reporting was seen between the treatment groups at either baseline (p = 0.635), 4 weeks (p = 0.431) or 18 weeks (p = 0.769) follow-up.
Validity of EPDS measure of suicidal ideation
We compared the 5 level CIS-R suicidal ideation measure to the 4 level EPDS suicidal ideation measure (table 2) for those women who had a home visit and were administered both measures (n = 331). We also considered dichotomised definitions of "SI cases" as "sometimes/often have suicidal thoughts" on the EPDS and "CIS-R suicidal casesness as endorsement of 2 or more items on the CIS-R. The two measures are significantly associated (chi 2 statistic = 145.81, p < 0.001). Almost all (99%) women reporting 'never/hardly ever have suicidal thoughts' on the EPDS question reported positively to 2 or fewer items out of 4 on the CIS-R SI questions. All women who reported significant SI on the EPDS (i.e. often had thoughts of self-harm) reported a score of 2 or more on the CIS-R measure of suicidality. However only 68% of those who "sometimes" considered harming themselves on the EPDS scored positively to 2 or more items on the CIS-R. Defining a suicidal 'case' from the CIS-R as responding positively to 2 or more items agrees with the EPDS definition in 79% of cases and gives a moderate kappa statistic of 0.42.
Correlates of suicidal ideation
Women who entered the randomised trial (n = 254) (and therefore had an EPDS≥13 and a CIS-R primary diagnosis of depression at home visit) had more detailed sociodemographic and clinical data, enabling us to examine which sociodemographic and clinical variables were associated with SI in this group at baseline. One woman did not complete question 10 of the EPDS and so was not included, leaving 253 women for the remaining analyses (though not all 253 women completed the baseline SF12 -n = 227; ie 90%). There was a small amount of drop-out over the follow-up period, 218 (86%) participants completed the 4 week assessment and 206 (81%) completed the 18 week assessment. Comparisons between those with and without follow-up at 18 weeks indicated no baseline variables were significantly associated with attrition at the 5% level of significance.
In the univariate analysis, we found that women were more likely to experience suicidal ideation at baseline if they were younger, unmarried, unemployed or had a partner that was unemployed. They were also more likely to have a higher score on the GRIMS (reflecting poorer quality of the relationship with partner)and the EPDS and lower (worse) score on the SF-12 mental component (table 3) . After multivariate analysis, including all measures (age, ethnicity, marital status, living status, parity, employment, educational level and health measures), adjusted odds ratios remained significant for age and EPDS (see table 3) We found no association between suicidal ideation at baseline and any of the three outcomes at 18 weeks -SF-12 physical or mental health or the EPDS total score, when adjusted only for the baseline measure and treatment allocation (Table 4) . After additional adjustment for variables associated with suicidal ideation at baseline and loss to follow-up (age, current employment, partner employment and marital status) there was still no association found between suicidal ideation and outcome.
Discussion
We found that 4% of 4150 women in the community at around 6 weeks postpartum had suicidal ideation (SI) occurring sometimes or quite often, and 9% reported any suicidal ideation. This is a higher prevalence of significant SI than reported by previous studies in Finland and England [5] and this may reflect our study sample which was recruited from areas with higher levels of socioeconomic deprivation than in previous studies [16] . Endorsement of 'yes, quite often' SI on question 10 of the EPDS was associated with affirming at least two CIS-R items on suicidality. However, endorsement of 'sometimes' experiencing SI was not concordant with suicidality as measured by the CIS-R; the kappa statistic of 0.42 reflects this moderate level of agreement. We also confirmed that in women with an EPDS > 12 and a diagnosis of depression, women participating in a treatment trial for postnatal depression were more likely to experience SI if they had more depressive symptoms as measured on the EPDS; in addition they were more likely to be younger, unmarried, unemployed or have an unemployed partner, and have marital problems. In the multivariable analysis, younger age, having 3 or more children and a higher EPDS remained significantly associated with SI. However, SI at baseline was not associated with poorer outcome on follow-up, and this probably reflects the fact that these were women treated for depression in the RESPOND trial (either by medication or psychotherapy).
Strengths and Limitations
This study is one of the largest studies of suicidal ideation in women in the postpartum period in the literature and the only study to compare the EPDS measure of suicidality with another measure of suicidality (the CIS-R). The main limitation of this study is that, like all previous studies, the EPDS suicidality measure is of self reported thoughts of self harm. Self report may lead to under-reporting of actual suicidal thoughts, though it is also possible that self report may more accurately reflect the truth than clinical interviews. There is some evidence that the rate of SI endorsement on self-administered scales can be considerably higher than on clinician-administered scales in perinatal women [20] . We did not measure suicide attempts (which may be of more clinical importance), and previous research has found that 16.7-27.8% of pregnant women referred to a tertiary clinic for neuropsychiatric evaluation endorsed SI, but only one attempted suicide [20] . Nevertheless, there is evidence that suicide ideators and attempters are a separate but overlapping population from those who die by suicide [21] . There is therefore value in investigating suicidal ideas, particularly as much larger samples would be needed to investigate suicide attempters in an epidemiologically representative population. One final caveat though is that the EPDS question on suicidality (item 10) does not explicitly refer to suicide; rather it asks about harming oneself. As has been pointed out in a review of suicidality in the perinatal period [5] , self-harming impulses may or may not reflect intent to die; other dimensions of suicidality, such as reasons for dying and reasons for living, are also needed for more precise risk assessment. The discrepancy found here between women reporting "hardly ever" having thoughts of harming themselves on the EPDS but on the CIS-R reporting that they had thought of killing themselves in the last week, suggests that women are not equating the two statements, and item 10 of the EPDS therefore may not be the best measure of suicidality.
Other limitations include possible selection bias -our estimate of prevalence of SI in the screened population was carried out in women not receiving treatment for depression and this selection bias needs to be borne in mind when interpreting our results. In addition, as with most other studies in this area, the analyses of correlates of SI were limited by the small numbers reporting SI. Finally there are limits on the external validity of this study as our findings on persistence and correlates of SI were carried out on the women who entered the RESPOND trial and may not be generalisable to women outside of a treatment trial.
Implications
The clinical significance of SI as measured by the EPDS is not entirely clear, as discussed above. Nevertheless, endorsement of the 'often' experiencing SI item on EPDS was associated with at least two of the CIS-R items of suicidality. Although it remains unclear whether the EPDS should be used routinely in perinatal practice [14] , maternity and community services internationally use this instrument to screen for perinatal depression. The endorsement of question 10 on suicidal ideation can cause major concern for healthcare professionals in these settings who do not usually have mental health training and do not know how to address this in their clinical practice. They may also be concerned about the impact on patients of being asked such a question and fear that asking a question about suicidal thoughts could 'induce' suicidal thoughts and behaviour; however a recent RCT of screening for suicidal ideation in primary care found no evidence to support the view that such screening leads to an increase in feelings that life is not worth living [22] . This study suggests that these professionals should be aware that endorsement of "often" will usually mean there is significant suicidality and depressive symptomatology warranting referral to an appropriate professional (e.g. general practitioner) for further assessment. However, suicidal ideation does not appear to predict poor outcomes in women who are treated for depression. Women with depressive symptoms and suicidal ideation should benefit from appropriate treatment for postnatal depression such as health visitor delivered non-directive counselling, cognitive behavioural therapy or antidepressants [16] . Women may have strong preferences regarding these treatments and where possible their preferred treatment should be offered as this may improve outcome further [16, 23, 24] .
Conclusion
Healthcare professionals using the EPDS should be aware of the significant suicidality that is likely to be present in women endorsing 'yes, quite often' to question 10 of the EPDS. However, suicidal ideation does not appear to predict poor outcomes in women being treated for postnatal depression.
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